Quantitation of Sialic Acids in Infant Formulas by Liquid Chromatography-Mass Spectrometry: An Assessment of Different Protein Sources and Discovery of New Analogues.
Glycosidically bound, but not free, dietary sialic acids are used for the biosynthesis of new glycoconjugates in humans, making the quantitation of these two forms in infant food sources important, as in neonates the demand for sialic acid may exceed the de novo biosynthetic supply. Here, a rapid high-performance liquid chromatography-mass spectrometry method was developed to identify and quantitate glycosidically bound and free sialic acids in infant formulas. The sialic acid contents of eight commercially available infant formulas with varying protein source or manufacturer were investigated. The formula protein sources (whey vs casein) did not have a large impact on the ratios of free to bound sialic acids, nor did protein hydrolysis or sample form (solid vs liquid). Hydrolyzed bovine whey protein-based formulas were found to contain the highest amount of the most abundant human sialic acid, 5- N-acetylneuraminic acid (Neu5Ac). O-Acetylated Neu5Ac was quantified in all formulas tested and, for the first time, 2-keto-3-deoxy-d-glycero-d-galacto-nononic acid (Kdn) was detected in several infant formulas.